UNIT 1

1. Blockchain Concepts: Escrow Example

Question:

Explain the concept of blockchain and describe how it is used in the escrow application. What are
the benefits of using blockchain for escrow services?

Answer Outline:

Definition of Blockchain (2 marks)

e Blockchain is a decentralized, distributed ledger technology that records transactions across
multiple computers in such a way that the data is secure, transparent, and cannot be altered
retroactively. Each block contains a set of transactions and is linked to the previous block,
creating a chain of blocks.

Blockchain Application Example - Escrow (8 marks)

1. Escrow Concept (2 marks)

o

Problem: In traditional escrow services, a third-party intermediary holds funds
during a transaction, ensuring both parties fulfil their obligations before the money
is released. This process can be slow, costly, and prone to disputes.

Blockchain Solution: In a blockchain-based escrow service, the contract and funds
are stored on the blockchain. When predefined conditions (e.g., delivery of goods or
services) are met, the funds are automatically released using smart contracts. This
eliminates the need for intermediaries.

Benefit: Increases trust and security by automating the process and reducing the risk
of fraud or disputes. Transactions are faster, cheaper, and more transparent.

2. Smart Contract (2 marks)

o

Explanation: A smart contract is a self-executing contract with the terms of the
agreement directly written into code. It is automatically enforced when the specified
conditions are met, ensuring that neither party can alter or bypass the agreement.

Benefit: Smart contracts increase the reliability and efficiency of escrow services,
ensuring compliance without human intervention.

3. Reduced Costs and Speed (2 marks)

o

o

Problem: Traditional escrow services involve intermediaries (banks, lawyers),
increasing the transaction cost and time for completion.

Blockchain Solution: Blockchain-based escrow services use automated smart
contracts, eliminating the need for third-party involvement.



o Benefit: Reduces costs and accelerates transaction processing time.
4. Transparency and Security (2 marks)

o Problem: Escrow services in traditional settings can sometimes be opaque, leading
to mistrust.

o Blockchain Solution: Blockchain offers transparent, immutable records that are
easily accessible by both parties. This ensures both the buyer and seller have
complete visibility of the transaction’s status.

o Benefit: Ensures a high level of transparency and security, fostering trust between
parties.

Conclusion (1 mark)

e Blockchain-based escrow services offer a more efficient, secure, and transparent alternative
to traditional methods. By leveraging smart contracts, these services reduce costs, increase
speed, and ensure compliance without relying on intermediaries.

2. Blockchain Stack
Question:

Explain the blockchain stack and its components. How do they interact to create a functional
blockchain network?

Answer Outline:
Definition of Blockchain Stack (2 marks)

e The blockchain stack refers to the layers of technology that work together to form a
complete blockchain system. It consists of various components, including the application
layer, protocol layer, and network layer, each playing a distinct role in the blockchain
ecosystem.

Components of the Blockchain Stack (8 marks)
1. Application Layer (2 marks)

o Explanation: This is the topmost layer of the blockchain stack where decentralized
applications (dApps) are built and used by end-users. These applications interact
with the blockchain network to execute smart contracts, manage transactions, and
perform other operations.

o Example: Cryptocurrency wallets, decentralized finance (DeFi) applications, and
supply chain management tools.

o Benefit: Facilitates user interaction with blockchain networks by providing an
interface for various decentralized services.



2. Protocol Layer (2 marks)

o

Explanation: This layer consists of the underlying blockchain protocol, such as
Bitcoin, Ethereum, or others. It defines the consensus mechanism (e.g., Proof of
Work, Proof of Stake), block structure, and rules for transaction validation and data
security.

Benefit: Ensures that the blockchain operates securely and efficiently by maintaining
the rules for verifying and adding transactions to the ledger.

3. Network Layer (2 marks)

o

Explanation: The network layer is responsible for the communication between nodes
in the blockchain network. It handles the distribution and propagation of data and
transactions to all participants, ensuring decentralized consensus.

Benefit: Provides the infrastructure for decentralization, enabling peer-to-peer
communication and data synchronization across the blockchain network.

4. Data Layer (2 marks)

o

Explanation: The data layer is the foundational layer that stores the actual
blockchain ledger. It consists of blocks, each containing a set of transactions. The
data layer ensures the immutability and security of the blockchain by linking blocks
cryptographically.

Benefit: Provides the immutability and security of the blockchain by maintaining an
unalterable record of all transactions.

Conclusion (1 mark)

e The blockchain stack consists of multiple layers—application, protocol, network, and data—
each serving a specific purpose. Together, these components create a secure, decentralized
network that supports blockchain applications and transactions.

Question:

3. From Web 2.0 to Decentralized Web (Web3)

Discuss the transition from Web 2.0 to Web 3.0. How does blockchain technology play a role in
creating a decentralized web?

Answer Outline:
Definition of Web 2.0 and Web 3.0 (2 marks)

Web 2.0 refers to the current iteration of the internet, where platforms are controlled by

centralized entities (e.g., Google, Facebook) and data is owned by these platforms. Web 2.0
emphasizes user interaction, social networking, and content sharing.



e Web 3.0 (or the Decentralized Web) envisions a more decentralized internet, where users
have control over their data, and peer-to-peer interactions replace centralized
intermediaries.

Transition from Web 2.0 to Web 3.0 (8 marks)
1. Centralization vs Decentralization (2 marks)

o Web 2.0: Centralized entities control user data and content, leading to privacy
concerns, censorship, and monopoly power.

o Web 3.0: Blockchain allows for decentralized networks, where data is stored across
distributed nodes, reducing reliance on a central authority.

o Benefit: Increases user control over data and eliminates intermediaries, making the
web more democratic and secure.

2. Ownership of Data (2 marks)

o Web 2.0: Users provide their data to platforms, but they do not own it, and the
platforms monetize this data.

o Web 3.0: Blockchain enables users to own and control their personal data using
decentralized identity systems and smart contracts.

o Benefit: Protects privacy, allows users to monetize their own data, and reduces the
risk of data breaches.

3. Smart Contracts and DApps (2 marks)

o Web 2.0: Applications are centralized, with data and services controlled by the
provider.

o Web 3.0: Decentralized applications (DApps) run on blockchain technology, enabling
peer-to-peer interactions through smart contracts without intermediaries.

o Benefit: Promotes transparency, security, and efficiency by automating processes
with smart contracts.

4. Tokenization and Cryptocurrency (2 marks)
o Web 2.0: Payment systems are centralized and require intermediaries (e.g., banks).

o Web 3.0: Blockchain enables tokenization of assets and the use of cryptocurrency for
peer-to-peer transactions.

o Benefit: Reduces reliance on traditional financial institutions and offers a more
inclusive, borderless economic system.

Conclusion (1 mark)

e Blockchain technology is a foundational component of Web 3.0, enabling decentralization,
data ownership, and peer-to-peer transactions, which contrasts with the centralized model
of Web 2.0. This transition promises a more secure, transparent, and user-empowered
internet.



4. Domain-Specific Blockchain Applications

Question:

Discuss domain-specific blockchain applications and explain how blockchain can be applied to
industries like healthcare, supply chain, and finance.

Answer Outline:

Definition of Domain-Specific Blockchain Applications (2 marks)

¢ Domain-specific blockchain applications refer to the use of blockchain technology tailored
to meet the unique needs of particular industries. These applications leverage blockchain’s
security, transparency, and decentralization features to solve industry-specific challenges.

Blockchain in Various Domains (8 marks)

1. Healthcare (2 marks)

o

Problem: Healthcare data is fragmented, and sharing medical records between
institutions is often difficult and insecure.

Blockchain Solution: Blockchain enables secure, decentralized storage and sharing of
medical records, ensuring data privacy, transparency, and easy access across
healthcare providers.

Benefit: Improves patient care, reduces fraud, and increases trust among
stakeholders.

2. Supply Chain (2 marks)

o

Problem: Traditional supply chains suffer from inefficiencies and lack of
transparency, leading to fraud and counterfeit goods.

Blockchain Solution: Blockchain enables end-to-end tracking of goods in the supply
chain, ensuring authenticity and provenance.

Benefit: Reduces fraud, increases efficiency, and provides transparency to both
consumers and businesses.

3. Finance (2 marks)

o

o

Problem: Traditional financial systems involve intermediaries, leading to delays, high
fees, and a lack of transparency.

Blockchain Solution: Blockchain allows for peer-to-peer transactions and
decentralized finance (DeFi) platforms, removing intermediaries and lowering costs.

Benefit: Increases the speed, transparency, and security of financial transactions.

4. Voting Systems (2 marks)

o

Problem: Traditional voting systems can be prone to fraud and manipulation.



o Blockchain Solution: Blockchain can be used to create secure, transparent, and
tamper-proof

voting systems, where each vote is recorded on an immutable ledger.

e Benefit: Increases the integrity of elections and prevents fraud.

Conclusion (1 mark)

¢ Domain-specific blockchain applications provide solutions to challenges in industries such as
healthcare, finance, and supply chain by offering enhanced security, transparency, and
efficiency.

5. Benefits and Challenges of Blockchain
Question:

What are the benefits and challenges of implementing blockchain technology across different
industries?

Answer Outline:
Benefits of Blockchain (6 marks)
1. Security (2 marks)

o Blockchain’s decentralized and immutable nature makes it highly secure, protecting
data from unauthorized access and tampering.

2. Transparency and Traceability (2 marks)

o All transactions are recorded on a public ledger, providing transparency and making
it easier to trace and verify the history of transactions.

3. Efficiency and Cost Reduction (2 marks)

o Blockchain reduces the need for intermediaries and manual processes, improving
efficiency and reducing operational costs.

Challenges of Blockchain (4 marks)
1. Scalability (2 marks)

o As more transactions are processed, blockchain networks can become slower and
less efficient, especially with older consensus mechanisms like Proof of Work.

2. Regulatory Uncertainty (2 marks)

o Blockchain technology operates in a legal gray area, with many governments still
working on developing regulations that address its implementation and use.



Conclusion (1 mark)

e Blockchain offers numerous benefits such as improved security, transparency, and efficiency,
but it also faces challenges like scalability and regulatory issues that need to be addressed for
broader adoption across industries.

Unit 2

1. Introduction to Blockchain and Application Templates
Question:

What is blockchain technology, and how does it apply to application templates? Explain the
concept of blockchain application templates and how they facilitate development.

Answer Outline:
Definition of Blockchain (2 marks)

e Blockchain is a distributed ledger technology that records transactions in a secure,
transparent, and immutable manner. It operates in a decentralized network where each
participant has access to the same ledger, ensuring consensus and preventing tampering.

Introduction to Blockchain Application Templates (8 marks)
1. What are Application Templates? (2 marks)

o Explanation: Blockchain application templates are pre-built frameworks or
blueprints for developing decentralized applications (dApps) on blockchain networks.
These templates provide a starting point for developers by incorporating commonly
used features and functionalities like smart contracts, tokenization, and consensus
mechanisms.

o Benefit: Saves time and effort for developers by offering reusable components,
ensuring faster and more efficient development of blockchain applications.

2. Key Benefits of Using Blockchain Application Templates (2 marks)

o Efficiency: Reduces the complexity of building blockchain applications from scratch,
as templates include pre-written code and predefined structures.

o Security: Templates incorporate best practices and tested code, helping developers
avoid common vulnerabilities and ensuring secure implementations.

o Consistency: Standardizes the development process and ensures uniformity in
applications across different projects.

3. Use Cases of Blockchain Application Templates (2 marks)



o Smart Contracts: Templates for creating self-executing contracts that automatically
enforce the terms of an agreement.

o Decentralized Finance (DeFi): Templates for building decentralized financial
applications such as lending, borrowing, and trading platforms.

o Supply Chain Management: Templates for tracking goods and verifying provenance
using blockchain technology.

4. Examples of Popular Blockchain Application Templates (2 marks)

o Ethereum Smart Contract Templates: Templates that help developers write smart
contracts on Ethereum, leveraging Solidity programming language.

o Hyperledger Fabric Templates: Templates for building permissioned blockchains with
Hyperledger Fabric, used in enterprise environments for supply chain or finance.

o Truffle Boxes: A set of boilerplate templates for Ethereum dApps, integrating smart
contracts and web front-end elements.

Conclusion (1 mark)

e Blockchain application templates streamline the development process by providing pre-
configured frameworks that developers can customize. These templates reduce development
time, increase security, and ensure that applications are built using industry best practices.

2. Setting Up the Development Environment
Question:

Explain the steps involved in setting up a blockchain development environment, including installing
necessary software such as Ganache, Truffle, and Metamask.

Answer Outline:
Steps for Setting Up Blockchain Development Environment (10 marks)
1. Install Ganache (2 marks)

o Ganache is a personal blockchain for Ethereum development that runs locally on
your machine. It allows developers to test and deploy smart contracts in a controlled
environment.

o Installation:

= Download Ganache from the official website
(https://www.trufflesuite.com/ganache).

» Install Ganache on your system (Windows/Mac/Linux).

= Open Ganache, which will automatically create a local Ethereum blockchain
with a set of accounts and Ether for testing.


https://www.trufflesuite.com/ganache

o Benefit: Provides a quick and easy way to simulate an Ethereum network for testing
and development.

2. Install Truffle (2 marks)

o Truffle is a development framework for Ethereum that facilitates writing, testing, and
deploying smart contracts.

o Installation:
» |nstall Node.js (if not already installed).

» Use the Node Package Manager (npm) to install Truffle globally by running
npm install -g truffle in the terminal.

= Verify the installation by typing truffle version to see the installed version of
Truffle.

o Benefit: Truffle provides a suite of tools like smart contract compilers, deployment
frameworks, and testing libraries, making blockchain development more efficient.

3. Install MetaMask (2 marks)

o MetaMask is a browser extension that acts as a cryptocurrency wallet and enables
interaction with the Ethereum blockchain from the browser.

o Installation:

= |nstall the MetaMask extension from the Chrome Web Store or Firefox Add-
ons.

= Set up a MetaMask wallet by following the prompts and securing your seed
phrase.

= Connect MetaMask to Ganache by adding a custom RPC network with
Ganache’s local network settings (e.g., http://127.0.0.1:7545).

o Benefit: MetaMask allows you to manage your Ethereum accounts and interact with
the blockchain directly from your browser, facilitating smart contract interactions.

4. Configure Blockchain Development Networks (2 marks)

o Explanation: After installing the necessary tools, you need to configure a network to
deploy and test smart contracts.

o Steps:

» Configure Truffle to connect with Ganache by editing the truffle-config.js file
and specifying the Ganache network settings (host, port, network_id).

=  Example:
= networks: {
. development: {

. host: "127.0.0.1",


http://127.0.0.1:7545/

= port: 7545,

. network_id: "*"

=}

= Deploy smart contracts to the local Ganache network using Truffle
commands like truffle migrate to deploy and truffle console for testing.

o Benefit: This setup allows you to develop and deploy smart contracts in a local
environment, making the testing process faster and more isolated from the main
Ethereum network.

5. Create and Test Smart Contracts (2 marks)

o Explanation: With the environment configured, you can now create and deploy
smart contracts using Truffle.

o Steps:

= Write your smart contract in Solidity within the contracts directory of your
Truffle project.

»= Create a migration script in the migrations folder to define the deployment
process.

= Run truffle migrate to deploy the contract to the local network.

»  Test smart contracts using Truffle’s built-in testing framework with
JavaScript.

Conclusion (1 mark)

e Setting up the blockchain development environment involves installing and configuring
essential tools like Ganache, Truffle, and MetaMask. These tools enable efficient
development, testing, and deployment of smart contracts on a local Ethereum network,
making the process easier and faster for developers.

This approach covers the essentials of blockchain application templates, setting up a blockchain
development environment, and the role of tools like Ganache, Truffle, and MetaMask in facilitating
blockchain development.

Unit 3

Introduction to Truffle and Smart Contract Development

Question:



Explain the overview of the Truffle framework, the process of creating, compiling, and deploying
smart contracts, and the use of application templates. Discuss popular blockchain application
templates, including Ethereum and Hyperledger.

Answer Outline:

1. Overview of Truffle Framework (4 marks)

1. Whatis Truffle? (2 marks)

o

o

Truffle is a development framework for Ethereum that simplifies the process of
building, testing, and deploying smart contracts. It provides a suite of tools to
automate many tasks involved in Ethereum dApp (decentralized application)
development.

Key Features:

Smart Contract Development: Truffle supports the development of smart
contracts in Solidity, the most widely used language for Ethereum contracts.

Testing: Built-in testing frameworks for unit testing contracts using JavaScript
and Mocha.

Deployment: Automates the deployment of contracts to various Ethereum
networks (e.g., local, testnets, mainnet).

Contract Interaction: Provides easy interaction with smart contracts via its
JavaScript library.

2. Components of Truffle (2 marks)

o

Truffle Suite includes several tools to aid in Ethereum development:

Truffle: The core framework for building and deploying contracts.
Ganache: A local blockchain to test contracts.
Drizzle: A front-end library for managing the state of Ethereum dApps.

Truffle Console: A REPL (Read-Eval-Print-Loop) for interacting with the
blockchain directly.

2. Creating a Simple Smart Contract (5 marks)

1. Define the Smart Contract (2 marks)

o

A smart contract is a self-executing contract with the terms of the agreement directly
written into lines of code.

Example of a simple smart contract (in Solidity):

pragma solidity 20.8.0;



o contract SimpleStorage {

o uint public storedData;

o function set(uint x) public {

o storedData = x;

o function get() public view returns (uint) {

o return storedData;

o }
o This contract allows users to store and retrieve a single value (storedData).
2. Steps to Create the Contract (3 marks)
o Create a new Truffle project:
» Use truffle init to initialize a new Truffle project.
= Create a new file under the contracts directory (e.g., SimpleStorage.sol).

o Write the Smart Contract Code: Write your contract in Solidity, defining variables,
functions, and their visibility (public/private).

o Example Contract: In the above example, we created a SimpleStorage contract with
set and get functions.

3. Compiling and Deploying Smart Contracts (6 marks)
1. Compiling the Smart Contract (2 marks)

o Once the contract is written, it needs to be compiled into bytecode for the Ethereum
Virtual Machine (EVM) to execute.

o In Truffle, compile the contract using the following command:
o truffle compile

o This generates the necessary contract artifacts (ABI and bytecode) in the
build/contracts directory.

2. Deploying the Smart Contract (3 marks)

o After compiling, the contract needs to be deployed to an Ethereum network (local,
testnet, or mainnet).



Create a migration script in the migrations folder to specify how the contract should
be deployed:

const SimpleStorage = artifacts.require("SimpleStorage");

module.exports = function (deployer) {
deployer.deploy(SimpleStorage);

I

Deploy to the local network (e.g., Ganache) using:

truffle migrate

Deployment Output: After deployment, Truffle outputs the contract address on the
network, and you can interact with the deployed contract.

3. Interacting with Deployed Contracts (1 mark)

o

o

Use Truffle’s console or scripts to interact with the deployed contract:
truffle console

let instance = await SimpleStorage.deployed();

await instance.set(10);

let value = await instance.get();

console.log(value.toString());

This allows users to test the functionality of the deployed contract.

4. Using Application Templates (4 marks)

1. What Are Application Templates? (2 marks)

o

Application templates are predefined frameworks or starter projects that help
developers quickly build blockchain applications. They provide reusable code, smart
contract structures, and best practices for various types of dApps (e.g., DeFi, voting
systems, supply chain).

Benefit: Application templates save development time by offering pre-configured
solutions for common use cases.

2. Overview of Popular Blockchain Application Templates (2 marks)

o

Ethereum Templates:

» Ethereum has several open-source templates available for creating various
dApps, including templates for ERC-20 tokens, DeFi applications, and NFT
marketplaces.



= These templates include pre-built smart contracts for token issuance,
staking, and governance, enabling developers to easily build and deploy
decentralized financial products.

o Hyperledger Templates:

=  Hyperledger is a framework for permissioned blockchains and provides
various templates such as Hyperledger Fabric, Hyperledger Sawtooth, and
Hyperledger Indy.

* These templates are used to build enterprise-level applications with specific
use cases, like supply chain tracking, asset management, and identity
verification.

5. Popular Blockchain Application Templates
1. Ethereum Templates (3 marks)

o ERC-20 Token Template: A standard template for creating fungible tokens on the
Ethereum blockchain.

o DeFi Template: Templates for decentralized exchanges (DEXs), lending protocols, and
liquidity pools.

o NFT Marketplace Template: A template to create decentralized platforms for buying,
selling, and trading NFTs.

2. Hyperledger Templates (3 marks)

o Hyperledger Fabric Template: A widely used template for building permissioned
blockchains for enterprises, suitable for supply chains, healthcare, and finance.

o Hyperledger Sawtooth Template: Designed for creating scalable distributed ledgers,
ideal for modular and flexible use cases like loT.

o Hyperledger Indy Template: Specialized for identity management, it allows
organizations to create self-sovereign identity systems.

Conclusion (1 mark)

o Truffle simplifies the process of developing, testing, and deploying smart contracts on
Ethereum. By using application templates, developers can quickly create and deploy
blockchain applications while focusing on their specific use cases. Popular templates like
Ethereum’s ERC-20 and Hyperledger’s Fabric are widely used in the industry for building
decentralized applications and enterprise solutions.

This answer covers the key points about Truffle, the process of smart contract development,
compiling, and deploying, and the use of application templates in blockchain development. It also
provides insight into popular blockchain templates like Ethereum and Hyperledger, which help
developers streamline their projects.



Unit 4

Ethereum Blockchain
Question:

Explain Ethereum as a blockchain platform, including its network, ecosystem, and key concepts
such as keys, addresses, transactions, messages, ether, and the Ethereum Virtual Machine (EVM).

Answer Outline:
1. Introduction to Ethereum as a Blockchain Platform (4 marks)
1. Whatis Ethereum? (2 marks)

o Ethereum is a decentralized, open-source blockchain platform that enables
developers to build and deploy smart contracts and decentralized applications
(dApps). It was proposed by Vitalik Buterin in 2013 and launched in 2015.

o Unlike Bitcoin, which is primarily a digital currency, Ethereum offers a platform for
building programmable applications on the blockchain using the Ethereum Virtual
Machine (EVM).

2. Ethereum as a Blockchain Platform (2 marks)

o Ethereum operates as a public, permissionless blockchain where anyone can
participate in the network.

o It provides features like smart contracts (self-executing contracts with the terms of
the agreement written in code) and decentralized finance (DeFi) applications.

o Ether (ETH) is the native cryptocurrency of the Ethereum network, used to pay for
transaction fees and computational services.

2. Ethereum Network and Ecosystem (5 marks)
1. Ethereum Network (2 marks)

o The Ethereum network consists of a distributed network of nodes (computers) that
validate and process transactions, ensuring that all data on the blockchain is accurate
and consistent.

o Consensus Mechanism: Ethereum originally used Proof of Work (PoW) but is
transitioning to Proof of Stake (PoS) for better energy efficiency and scalability
(Ethereum 2.0).

2. Ethereum Ecosystem (3 marks)



o Ethereum Virtual Machine (EVM): The EVM is the runtime environment for smart
contracts on Ethereum. It is responsible for executing contract code and ensuring
consistency across the network.

o Decentralized Applications (dApps): The Ethereum ecosystem is rich with
decentralized applications across various domains like finance, gaming, healthcare,
and supply chain management. These dApps interact with smart contracts and rely
on the Ethereum network for functionality.

o Tools and Frameworks: Tools like Truffle, Ganache, and Metamask are used for
Ethereum development, allowing developers to write, test, and deploy smart
contracts easily.

3. Key Concepts in Ethereum (6 marks)
1. Keys and Addresses (2 marks)

o Public and Private Keys: Ethereum uses asymmetric cryptography for secure
transactions. A private key is used to sign transactions, while the public key is
derived from the private key and is used to create an Ethereum address.

o Address: An Ethereum address is a unique identifier that is derived from the public
key and is used to send and receive ether and other assets on the Ethereum
network.

2. Transactions and Messages (2 marks)

o Transactions: Ethereum transactions involve the transfer of ether or data between
addresses. Each transaction requires a fee (also called gas) to incentivize miners or
validators to process it.

o Messages: In Ethereum, messages refer to the interaction between smart contracts
or between a contract and an external actor. These messages are passed along with
data that could trigger specific actions in smart contracts.

3. Ether (1 mark)

o Ether (ETH) is the cryptocurrency of the Ethereum network and is used to pay for
transaction fees, computational services, and to interact with smart contracts.

4. Ethereum Virtual Machine (EVM) (1 mark)

o EVMis the runtime environment responsible for executing smart contracts on
Ethereum. It ensures that all transactions on the Ethereum blockchain are
deterministic and results are the same for all nodes in the network.

o The EVM also allows developers to write smart contracts in high-level programming
languages like Solidity and compiles them to bytecode that the EVM can execute.

Conclusion (1 mark)



e Ethereum is a powerful blockchain platform that supports decentralized applications and
smart contracts. Its ecosystem includes a variety of tools and frameworks to facilitate
development. Key concepts like keys, addresses, transactions, ether, and the Ethereum
Virtual Machine are fundamental to understanding how Ethereum operates and enables
blockchain-based innovation.

Distributed Applications (dApps)

Question:

Explain how distributed applications (dApps) are implemented on the Ethereum blockchain, with
examples such as event registration, document verification, call options, and industrial loT
applications like interest plate swaps.

Answer Outline:

1. Implementing Distributed Applications (dApps) (5 marks)

1. What are Distributed Applications (dApps)? (2 marks)

o

dApps are applications that run on a decentralized network, rather than being
hosted on a centralized server. They are powered by smart contracts on the
blockchain, ensuring transparency, security, and immutability.

In Ethereum, dApps interact with smart contracts to automate processes, perform
transactions, and enable peer-to-peer (P2P) interactions without intermediaries.

2. Key Features of dApps (3 marks)

o

Decentralization: dApps operate on blockchain networks and rely on the consensus
of nodes rather than central authorities.

Transparency: Since dApps run on blockchain platforms, their data is visible and
auditable by anyone.

Incentives: Many dApps use cryptocurrency or tokens as incentives for participation,
governance, or actions.

2. Examples of Distributed Applications

1. Event Registration (2 marks)

o

Use Case: A dApp for event registration allows users to register and purchase tickets
for an event. The contract ensures transparency in ticket sales, prevents duplication,
and automates payment and ticket issuance.

Smart Contract: A smart contract can be written to handle the registration process,
including ticket limits, pricing, and confirmations. Once the event is over, it can
trigger other events, such as feedback collection or rewards distribution.

2. Document Verification (2 marks)



o

Use Case: Blockchain-based document verification systems enable the validation of
documents (like certificates, contracts, etc.) without relying on intermediaries.

Smart Contract: A smart contract can verify the integrity of a document by checking
whether it matches the hash stored on the blockchain, ensuring the document has
not been altered.

3. Call Option and Interest Plate Swap (DeFi) (3 marks)

4.

o

Use Case: In decentralized finance (DeFi), smart contracts can be used to create call
options (right to buy assets at a specified price) and interest plate swaps
(decentralized lending/borrowing markets).

Smart Contract: A call option dApp allows users to trade options contracts on assets,
and an interest plate swap dApp facilitates peer-to-peer lending/borrowing by
automating interest rate adjustments and collateral management.

Industrial 10T (Interest Plate Swap) (3 marks)

o

Use Case: Industrial loT (lloT) applications, such as interest plate swaps, allow
manufacturers to track and trade the use of machinery parts or equipment in real
time, ensuring that loT devices automatically trigger processes for maintenance,
payment, or exchange.

Smart Contract: In an industrial loT scenario, a smart contract can automatically
execute processes like updating inventory, releasing payments for machinery usage,
or triggering maintenance actions based on loT device data.

Conclusion (1 mark)

Distributed applications (dApps) implemented on the Ethereum blockchain enable
decentralized, transparent, and automated processes in various industries, including event
registration, document verification, finance, and industrial loT. Smart contracts power these
dApps, providing security and efficiency while reducing reliance on intermediaries.

This answer provides an introduction to Ethereum and dApps, detailing the Ethereum network,
ecosystem, and key concepts, while illustrating how Ethereum can be used to implement a variety of
distributed applications. Examples of event registration, document verification, DeFi use cases, and
industrial loT applications highlight the versatility of blockchain technology in real-world scenarios.

Unit 5

Solidity: Setting Up the Development Environment and Basics

Question:



Explain how to set up a Solidity development environment, the basics of Solidity programming
including data types, variables, operators, control flow statements, functions, and modifiers.
Discuss the process of smart contract development, deploying simple smart contracts,
understanding state variables and storage, transactions and gas fees, events, and error handling.
Also, provide an introduction to token standards like ERC-20 and ERC-721 and explain
decentralized applications (dApps) and user interfaces.

Answer Outline:
1. Setting Up the Development Environment (4 marks)
1. Installing Remix IDE (2 marks)

o Remix IDE is an open-source web-based integrated development environment for
writing, testing, and deploying smart contracts in Solidity.

o Steps to Set Up Remix IDE:
= Goto Remix IDE.
* Noinstallation required; it runs directly in your browser.

= Remix provides an interactive Solidity editor, a built-in Solidity compiler, and
a debugger.

2. Why Use Remix IDE? (2 marks)

o Remix IDE offers a simple and user-friendly interface for writing smart contracts,
testing them on various Ethereum networks, and debugging smart contracts without
the need for any local setup.

2. Solidity Programming Basics (6 marks)
1. Data Types and Variables in Solidity (2 marks)

o Primitive Data Types: Solidity supports various types like uint (unsigned integer), int,
bool, address, bytes, and string.

o Example:

o uint public age; // unsigned integer

o bool public isActive; // boolean

o address public owner; // Ethereum address

o Storage and Memory: Solidity variables can be stored in two places:


https://remix.ethereum.org/

= State variables: Stored on the blockchain (more expensive in terms of gas).

* Local variables: Stored in memory and used temporarily in functions
(cheaper in terms of gas).

2. Operators and Expressions (2 marks)
o Arithmetic Operators: +, -, *, /, %.
o Comparison Operators: ==, |=, >, <, >= <=,
o Logical Operators: && (AND), || (OR), ! (NOT).
o Example:
o uinta=10;
o uintb=20;
o uintsum=a+b;
3. Control Flow Statements (if-else, loops) (2 marks)
o if-else: Used to make decisions based on conditions.
o if(x>10){

o // Do something

o }else{
o // Do something else
o }

o Loops: Solidity supports for, while, and do-while loops to iterate over data.
o for(uinti=0;i<10;i++){

// Loop through logic

(@)

3. Functions and Modifiers (5 marks)
1. Functions (3 marks)
o Functions in Solidity are used to define the logic for smart contracts.
o Example:
o function setAge(uint _age) public {
o age = _age;
o }

o Function Modifiers:



Modifiers are reusable building blocks that can be used to modify the
behavior of functions.

Example:
modifier onlyOwner() {

require(msg.sender == owner, "Not the owner");

function setAge(uint _age) public onlyOwner {
age = _age;
}

The onlyOwner modifier ensures that only the contract owner can set the
age.

2. Visibility Modifiers:

o

@)

o

public: Can be accessed externally.
internal: Can be accessed within the contract or derived contracts.

private: Can be accessed only within the current contract.

4. Smart Contract Development (6 marks)

1. Creating and Deploying Simple Smart Contracts (3 marks)

o

o

Example of a Simple Smart Contract:

pragma solidity 20.8.0;

contract SimpleStorage {

uint public storedData;



o function set(uint _x) public {

o storedData = _x;

o}

O

o function get() public view returns (uint) {
o return storedData;

o}

o }

o Steps to Deploy:

=  Write the contract in Remix IDE.
= Compile the contract.

= Deploy it using the Remix interface on a test network or local Ethereum
environment like Ganache.

2. State Variables and Storage (2 marks)

o State Variables: Persist across function calls and transactions and are stored on the
blockchain.

o Storage: The location where state variables are stored. State variables cost more in
gas as they are written to the blockchain.

o Example: uint public storedData; is a state variable.
3. Transactions and Gas Fees (1 mark)

o Transactions: When interacting with smart contracts, users send transactions that
may alter the state of the contract.

o Gas Fees: Gas is required to perform transactions on the Ethereum network. Gas
fees are paid in Ether (ETH) and are proportional to the computational work required
to execute a transaction.

5. Events and Error Handling (4 marks)
1. Events (2 marks)

o Events are used to log information on the blockchain, enabling external applications
(such as dApps) to listen for specific events.

o Example:

o event AgeUpdated(uint newAge);



o function setAge(uint _age) public {

o age = _age;

o emit AgeUpdated(_age);

o }

2. Error Handling (2 marks)

o Solidity provides the require(), revert(), and assert() functions for error handling:
»= require() is used to check conditions before executing a function.
= revert() is used to undo all changes and revert to the previous state.

» assert() is used for internal errors and gas usage issues.

6. Introduction to Token Standards (4 marks)
1. ERC-20 Token Standard (2 marks)

o ERC-20is the most common standard for creating fungible tokens on Ethereum. It
defines a set of functions that must be implemented to create a token.

o Key functions:
= totalSupply(): Returns the total supply of tokens.
» balanceOf(address): Returns the balance of tokens for an address.
= transfer(): Transfers tokens from one address to another.
2. ERC-721 Token Standard (2 marks)

o ERC-721 defines a standard for non-fungible tokens (NFTs), where each token is
unique.

o Example: NFTs can represent digital art, collectibles, or real estate.

7. Decentralized Applications (dApps) and User Interfaces (5 marks)
1. Whatis a dApp? (2 marks)

o AdApp is a decentralized application that runs on a blockchain network. It uses
smart contracts to provide functionality and eliminates the need for a central
authority.

2. Interacting with dApps (3 marks)

o dApps interact with smart contracts using Web3.js (for JavaScript) or ethers.js, which
allows the front-end of the dApp (e.g., a website) to communicate with the
Ethereum blockchain.



o Example: A simple dApp can use Metamask to interact with the Ethereum
blockchain and execute transactions. The front-end allows users to interact with the
smart contract through an interface that triggers smart contract functions.

Conclusion (1 mark)

e Solidity provides the foundation for developing decentralized applications on the Ethereum
blockchain. By understanding how to set up a development environment, create and deploy
smart contracts, and handle transactions, developers can build secure and efficient dApps.
Token standards like ERC-20 and ERC-721 enable the creation of fungible and non-fungible
tokens, respectively, while Solidity’s error handling, events, and gas management ensure
smooth contract execution.

This answer covers the setup of the Solidity environment, the basic concepts of Solidity
programming, and how smart contracts are developed, deployed, and managed. Additionally, it
explains events, error handling, token standards, and how dApps are built and interact with users.

UNIT-VI
1. Internet of Things (loT)
Question:

Explain the concept of the Internet of Things (loT) and discuss its key applications. How can loT
improve various industries by enabling connectivity between devices?

Answer Outline:

Definition of loT (2 marks)



e Internet of Things (loT) refers to the network of physical devices, vehicles, appliances, and
other items embedded with sensors, software, and other technologies, enabling them to
connect and exchange data over the internet or other networks.

Applications of 1oT (8 marks)
1. Smart Homes (2 marks)

o Problem: Managing home appliances and devices manually can be cumbersome and
inefficient.

o loT Solution: loT-enabled devices in smart homes allow users to control lights,
thermostats, security systems, and appliances remotely via smartphones or voice
commands.

o Benefit: Increases convenience, energy efficiency, and security by automating tasks
and offering remote control over home devices.

2. Healthcare (2 marks)

o Problem: Monitoring patient health remotely can be challenging, especially for
chronic conditions.

o loT Solution: IoT devices like wearables and sensors allow continuous health
monitoring, transmitting real-time data to healthcare providers for better decision-
making.

o Benefit: Enhances patient care through real-time monitoring, reducing hospital visits
and improving overall health outcomes.

3. Manufacturing and Industry (Industry 4.0) (2 marks)

o Problem: Manufacturing processes can be inefficient due to poor maintenance
schedules and equipment downtime.

o loT Solution: IoT sensors in machinery and production lines provide real-time data
on equipment performance, enabling predictive maintenance and optimizing
production processes.

o Benefit: Reduces downtime, improves efficiency, and lowers operational costs by
ensuring equipment is maintained proactively.

4. Transportation and Logistics (2 marks)

o Problem: Tracking the movement of goods, vehicles, and assets can be difficult
without real-time data.

o loT Solution: loT-enabled GPS and RFID tags allow real-time tracking of goods,
vehicles, and shipments, improving logistics and supply chain management.

o Benefit: Enhances supply chain visibility, improves route planning, and reduces
losses or delays in transportation.

Conclusion (1 mark)



e The Internet of Things (loT) enables seamless connectivity between devices, leading to

improvements in various sectors such as healthcare, manufacturing, logistics, and smart
homes. It enhances operational efficiency, optimizes resources, and provides real-time
insights for better decision-making.

2. Network Supply Chain Management: Tracking Goods, Ensuring Provenance, Verifying

Authenticity

Question:

Discuss the applications of blockchain technology in network supply chain management. How can
blockchain be used for tracking goods, ensuring provenance, and verifying authenticity in the

supply chain?

Answer Outline:

Definition of Blockchain in Supply Chain (2 marks)

e Blockchain is a decentralized, distributed ledger technology that ensures the secure and
transparent recording of transactions. It can be applied in supply chain management to
create an immutable record of each transaction, enhancing transparency, traceability, and
security.

Applications in Network Supply Chain Management (8 marks)

1. Tracking Goods (2 marks)

o

Problem: Traditional supply chains lack real-time visibility, leading to inefficiencies,
delays, and difficulties in tracking goods.

Blockchain Solution: Blockchain creates a transparent ledger for tracking goods at
every stage of the supply chain, from production to delivery. Each step, including
warehouse storage, transport, and delivery, is recorded on the blockchain.

Benefit: Increases visibility across the entire supply chain, ensuring that all
stakeholders (suppliers, manufacturers, and customers) can access real-time data
about the location and status of goods.

2. Ensuring Provenance (2 marks)

o

Problem: Provenance of goods, especially in industries like luxury goods,
pharmaceuticals, and food, is often difficult to verify, leading to counterfeit products
entering the market.

Blockchain Solution: Blockchain records each step in the journey of a product,
providing an immutable record of its origin, handling, and transformation
throughout the supply chain.

Benefit: Enhances the transparency of the supply chain, ensuring that consumers
can trace the origins of products and verify their authenticity. This is particularly
important in industries where quality, safety, and ethical sourcing are critical.



3. Verifying Authenticity (2 marks)

o Problem: Counterfeit goods, especially in high-value sectors such as luxury goods,
pharmaceuticals, and electronics, present a significant risk to consumers and
businesses.

o Blockchain Solution: Blockchain enables the creation of a digital identity for
products, such as QR codes or RFID tags, which are linked to an immutable
blockchain ledger. This enables stakeholders to verify a product's authenticity by
scanning its unique identifier.

o Benefit: Reduces counterfeiting and fraud by providing a transparent and secure way
to verify the authenticity of goods, ensuring consumers receive genuine products
and maintaining the integrity of the brand.

4. Improving Efficiency and Reducing Costs (2 marks)

o Problem: Traditional supply chains involve multiple intermediaries, leading to delays,
increased costs, and lack of coordination.

o Blockchain Solution: By reducing intermediaries and enabling direct, secure
transactions between parties, blockchain streamlines the supply chain process,
eliminating redundancies and delays.

o Benefit: Reduces operational costs, speeds up processes, and enhances the overall
efficiency of the supply chain, benefiting all stakeholders involved.

Conclusion (1 mark)

e Blockchain technology offers a powerful solution to network supply chain management by
providing transparency, traceability, and security in tracking goods, ensuring provenance, and
verifying authenticity. These applications enhance efficiency, reduce fraud, and improve
overall trust in the supply chain.

Question:

Discuss the applications of blockchain technology in the healthcare sector. Explain how blockchain
can address key challenges in managing medical records, sharing health data, conducting clinical
trials, and ensuring drug traceability. Provide appropriate examples and benefits for each
application.

Answer Outline:
Definition of Blockchain (2 marks)

e Blockchain is a decentralized, distributed ledger technology that records data across multiple
computers in such a way that the data is secure, transparent, and cannot be altered
retroactively without altering all subsequent blocks, making it tamper-proof.

Applications in Healthcare (8 marks)

1. Managing Medical Records (2 marks)



o Problem: Medical records are often fragmented across various healthcare providers,
leading to inefficiencies and difficulty in accessing up-to-date information.

o Blockchain Solution: Blockchain can create a decentralized, immutable record of a
patient's medical history, which can be accessed by doctors, hospitals, and insurance
companies.

o Benefit: Ensures the security and integrity of medical records and provides an
auditable history that is transparent and accessible to authorized parties.

2. Sharing Health Data (2 marks)

o Problem: Sharing health data across organizations is often difficult due to concerns
about privacy and security.

o Blockchain Solution: A blockchain-based system enables secure, permissioned
sharing of health data. Patients can use private keys to grant access to trusted
healthcare providers.

o Benefit: Enhances trust and security in the sharing of sensitive health data, ensuring
that only authorized parties have access to it.

3. Clinical Trials (2 marks)

o Problem: Clinical trials face issues like data manipulation, lack of transparency, and
difficulty in tracking patient consent.

o Blockchain Solution: Blockchain can track every stage of a clinical trial, from patient
recruitment to outcomes, ensuring that the data is tamper-proof. It also securely
stores patient consent records.

o Benefit: Provides a transparent, immutable record of trial data, preventing fraud or
errors and ensuring the integrity of clinical research.

4. Drug Traceability (2 marks)

o Problem: The pharmaceutical supply chain is vulnerable to counterfeit drugs, which
pose a danger to patient health.

o Blockchain Solution: Blockchain can track the entire journey of a drug from
manufacturing to delivery, ensuring that it is genuine and has not been tampered
with.

o Benefit: Reduces the risk of counterfeit drugs reaching the market, enhancing safety
and authenticity in pharmaceutical products.

Conclusion (1 mark)

e Blockchain has the potential to address key challenges in the healthcare sector by ensuring
transparency, security, and decentralization of medical data. It can improve the management
of medical records, the sharing of health data, the tracking of clinical trials, and drug
traceability, ultimately leading to enhanced patient safety and better healthcare outcomes.

1. Government: Voting Systems, Identity Management, Land Registry, Public Records



Question:

Discuss the applications of blockchain technology in government services. Explain how blockchain
can improve voting systems, identity management, land registry, and public records. Provide
appropriate examples and benefits for each application.

Answer Outline:

Definition of Blockchain (2 marks)

e Blockchain is a decentralized, distributed ledger technology that ensures data is stored in an
immutable, transparent, and secure manner, making it tamper-proof and verifiable.

Applications in Government (8 marks)

1. Voting Systems (2 marks)

o

Problem: Traditional voting systems face challenges such as fraud, tampering, and
human error, along with issues like voter access and delayed results.

Blockchain Solution: Blockchain can ensure secure, transparent voting by recording
votes on a decentralized ledger. Each vote is encrypted and immutable, reducing the
risk of fraud.

Benefit: Increases voter trust by guaranteeing transparency, security, and
accessibility. It can also facilitate remote or online voting, making it easier for people
to vote.

2. Identity Management (2 marks)

o

Problem: Identity management systems are often centralized, leading to risks of
hacking, identity theft, and inefficiency.

Blockchain Solution: Blockchain allows for the creation of decentralized, secure
digital identities, enabling individuals to control and verify their personal data
through cryptographic methods.

Benefit: Increases security, reduces the risk of identity theft, and gives individuals
control over their personal information, while simplifying verification processes.

3. Land Registry (2 marks)

o

Problem: Land registry systems are prone to errors, fraud, and inefficiencies due to
reliance on paper-based records and centralization.

Blockchain Solution: Blockchain can digitize and secure land ownership records,
providing a transparent, tamper-proof history of property ownership, transfers, and
disputes.

Benefit: Ensures accurate and transparent land records, reduces fraud, and simplifies
property transactions by making the process faster and more secure.

4. Public Records (2 marks)



o Problem: Public records like birth certificates, marriage licenses, and court
documents are vulnerable to errors, fraud, and unauthorized alterations.

o Blockchain Solution: Blockchain can store public records securely, with cryptographic
protection ensuring that records are immutable and easily verifiable.

o Benefit: Enhances the security and accessibility of public records while reducing the
risk of fraud or unauthorized alterations.

Conclusion (1 mark)

e Blockchain technology can significantly enhance government services by ensuring
transparency, security, and efficiency in voting systems, identity management, land registries,
and public records, ultimately improving trust and streamlining administrative processes.

2. Education: Credential Verification, Student Records, Lifelong Learning Portfolios
Question:

Discuss the applications of blockchain technology in the education sector. Explain how blockchain
can enhance credential verification, student records management, and lifelong learning portfolios.
Provide appropriate examples and benefits for each application.

Answer Outline:
Definition of Blockchain (2 marks)

e Blockchain is a decentralized ledger that records data in a secure, transparent, and
immutable way, making it ideal for managing credentials, records, and portfolios.

Applications in Education (8 marks)
1. Credential Verification (2 marks)

o Problem: Verifying academic credentials can be time-consuming, costly, and
vulnerable to fraud.

o Blockchain Solution: Blockchain can store academic credentials (degrees,
certificates) in a decentralized, immutable ledger, allowing quick and secure
verification.

o Benefit: Provides instant, reliable verification of academic qualifications, reducing
fraud and administrative costs for institutions and employers.

2. Student Records (2 marks)

o Problem: Student records are often fragmented and difficult to transfer between
institutions, leading to errors and inefficiencies.



o Blockchain Solution: Blockchain can create a secure, immutable record of a student’s
academic history, easily accessible by authorized entities like educational institutions
or employers.

o Benefit: Ensures data integrity, improves record management, and simplifies the
process of transferring or updating student records.

3. Lifelong Learning Portfolios (2 marks)

o Problem: Tracking non-traditional learning (online courses, certifications) across
various platforms is complex and difficult to verify.

o Blockchain Solution: Blockchain can store a verifiable record of an individual’s
learning achievements, including certifications, online courses, and other forms of
education.

o Benefit: Enables individuals to maintain a comprehensive, verifiable lifelong learning
portfolio, making it easier for employers to assess their skills and qualifications.

Conclusion (1 mark)

e Blockchain technology offers significant benefits for the education sector by providing
secure, transparent, and verifiable solutions for credential verification, student records
management, and tracking lifelong learning achievements.

3. Media and Entertainment: Content Distribution, Copyright Protection, Royalty Payments
Question:

Discuss the applications of blockchain technology in the media and entertainment industry. Explain
how blockchain can improve content distribution, copyright protection, and royalty payments.
Provide appropriate examples and benefits for each application.

Answer Outline:
Definition of Blockchain (2 marks)

e Blockchain is a decentralized technology that records transactions securely, making it ideal
for managing content distribution, copyright protection, and royalty payments in a
transparent and efficient manner.

Applications in Media and Entertainment (8 marks)
1. Content Distribution (2 marks)

o Problem: Traditional content distribution models involve intermediaries, which can
be costly and create inefficiencies.

o Blockchain Solution: Blockchain enables direct peer-to-peer distribution of content,
allowing creators to sell their work directly to consumers without intermediaries.



o Benefit: Reduces distribution costs, prevents piracy, and ensures creators receive a
larger share of the revenue.

2. Copyright Protection (2 marks)

o Problem: Copyright infringement and unauthorized use of content are significant
challenges in the media industry.

o Blockchain Solution: Blockchain can be used to register and track copyrights,
providing a secure, immutable record of content ownership and usage rights.

o Benefit: Protects content creators’ rights by providing verifiable proof of ownership
and usage, reducing piracy and unauthorized use.

3. Royalty Payments (2 marks)

o Problem: Royalty payments in the media industry are often delayed and subject to
errors, with intermediaries taking a cut of the payments.

o Blockchain Solution: Smart contracts on a blockchain can automate and track royalty
payments, ensuring that creators and rights holders are paid fairly and on time.

o Benefit: Increases efficiency, reduces errors, and ensures timely and accurate
payments to all stakeholders in the content creation process.

Conclusion (1 mark)

e Blockchain technology can enhance the media and entertainment industry by streamlining
content distribution, protecting copyrights, and automating royalty payments, ultimately
benefiting creators, distributors, and consumers.

4. Social Impact: Charity Donations, Social Impact Tracking, Community Governance
Question:

Discuss the applications of blockchain technology in social impact initiatives. Explain how
blockchain can improve charity donations, social impact tracking, and community governance.
Provide appropriate examples and benefits for each application.

Answer Outline:
Definition of Blockchain (2 marks)

e Blockchain is a decentralized and immutable ledger technology that can provide
transparency, security, and accountability in social impact initiatives like charity donations,
tracking, and governance.

Applications in Social Impact (8 marks)

1. Charity Donations (2 marks)



o Problem: Charities often struggle with transparency, and donors may not be sure if
their contributions are being used appropriately.

o Blockchain Solution: Blockchain ensures transparent tracking of charity donations,
allowing donors to see exactly where their funds are going.

o Benefit: Increases trust in charities, reduces fraud, and ensures that donations are
used as intended.

2. Social Impact Tracking (2 marks)

o Problem: Tracking the impact of social programs can be difficult, leading to lack of
accountability and inaccurate reporting.

o Blockchain Solution: Blockchain can provide a transparent, immutable record of
social initiatives and outcomes, ensuring that progress is accurately tracked.

o Benefit: Ensures accountability, verifies progress, and provides stakeholders with
accurate data about the effectiveness of social programs.

3. Community Governance (2 marks)

o Problem: Traditional governance systems may be opaque, inefficient, or fail to
include all community members.

o Blockchain Solution: Blockchain enables decentralized decision-making, allowing
community members to vote on decisions securely and transparently.

o Benefit: Promotes fair and inclusive governance, increases transparency, and
ensures that decisions are made collectively and democratically.

Conclusion (1 mark)

e Blockchain can drive positive social change by ensuring transparency, accountability, and
inclusivity in charity donations, social impact tracking, and community governance,
ultimately improving trust and efficiency in social impact initiatives.



